T he United States population is growing older and, since the federal law elimin ated the mandatory retirement age for nearly all job categories, an increase in older workers is likely (Johnston, 1987) . Further, in a study of retired men, nearly one-third returned to work, typically within 1 year of retirement, with two-thirds of these taking full time jobs (Mergerhagen, 1994) . Thus, occupational health nurses need to be prepared to serve an older work force.
Middle aged and older workers may experience "musculoskeletal problems and decreased vision, hearing, and agility" (Lusk, 1997) . As suggested in the Core curriculum for occupational health nursing, nurses need to direct increased attention to: • The specific ergonomic problems of older workers, including programs to reduce ergonomic hazards and treat musculoskeletal disorders. • Increasing light level s at the worksite to impro ve visibility for workers as light requirements increase with age.
• Assessing an adequate ability to hear. • Programs focusing on illnesses more common in middle age and older years, such as cardiovascular disease and cancer.
Due to potential inadequacies in older workers, hearing ability, information processing, and handling of new technology, occupational health nurses need to develop training programs using methods appropriate for older workers (Lusk, 1997) .
The international studies reviewed by Gillen for this column characterized the health problems of older construction workers and the relationship of health complaints and working conditions in older blue collar and white collar workers. Although these studies used a cross sectional approach, which can identify only associations but not causation, their findings offer information useful to the occupational health nurse in planning services for older workers. Arndt (1996) presented information obtained from a cross sectional analysis of health examinations and health questionnaire data obtained from German construction workers, aged 40 to 64 years (n = 4,958), as well as follow up data on disability and mortality on these same workers. White collar workers who worked in construction were used as controls (n = 207). Previous data indicated that a greater proportion of retirements in construction workers than in the general work force was due to health conditions (63% vs. 44%). In addition, the authors report that the proportion of older workers in construction is increasingly due to less interest among younger workers in entering these occupations.
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The purpose of the study was to ascertain whether or not older construction workers, as opposed to older white collar workers, were at higher risk for certain health conditions such as noise induced hearing loss, abnormal findings at lung auscultation, reduced forced expiratory volume, increased body mass index (BMI), hypercholesteremia, increased liver enzymes, and abnormal findings in the musculoskeletal system. The health examinations took place from Augu st 1986 through December 1988, and the follow up for all cause mortality and disability was made between 1992 and 1994. The mean follow up period was 4.5 years.
Seventy-eight percent of the worker s participated in voluntary health examinations. An occupational and health history and a health examination (audiometry, electrocardiogram, lung function, visual acuity, and laboratory work) were offered to all employees as part of routine occupational health surveillance mandated by specific legislation. A full range of construction occupations participated in the study, including plumbers, carpenters, painters, plasterers, laborers, and bricklayers. Experienced occupational health LINKING PRACTICE & RES EAR C H physicians conducted the health examinations according to a standardized protocol, with a fixed order, predetermined content, and specifically defined outcome measures.
In the cross sectional part of the study, crude prevalence and age adjusted prevalence ratios were calculated. Compared with the control group, the construction workers showed higher crude prevalences for most of the studied items. After adjusting for age, all groups of construction workers had a statistically significant higher prevalence of increased liver enzymes, reduced mobility of the spine, and increased BMI. A significantly higher prevalence of musculoskeletal problems including reduced spinal mobility, pain, or paravertebral tenderness and extremity symptoms were found in all groups of construction workers. The only exceptions were for painters with regard to spinal symptoms, and painters and laborers with regard to extremity signs and symptoms.
In the follow up section of the study, 340 construction workers had retired and 141 had died, and 3 white collar workers had retired and 4 had died. Overall, and in each job category, the construction workers had a significantly higher rate of disability than the white collar workers after controlling for age, nationality, and smoking history. Rates were highest for unskilled workers, plasterers, and bricklayers. Although the adjusted mortality rates for the construction workers were higher than that for white collar workers, the differences were not statistically significant.
Critique
A very large group of construction workers (all men), including white collar workers in construction, were provided with health examinations as part of a legislativelymandat-462 ed program. This study provided valuable information regarding the health status of older construction workers.
Construction workers were found to be at higher risk for most of the conditions studied, including hearing loss, lung findings, high BMI, high liver enzymes, and most importantly, conditions of the musculoskeletal system. Although it is not possible to identify causal links, it is plausible that these conditions are related to a combination of work related and lifestyle exposures. For example, construction workers are known to be exposed to asbestos, inert dusts, and organic solvents. In this study, the construction workers were also found to have a high prevalence of smoking.
Health examinations were designed to be conducted in a standardized manner, but were conducted by many different physicians, which the authors list as a study limitation. The actual number of physicians who participated is not provided, but the limitation may be reflected in the fact that, despite standardization, smoking history was recorded for only 76% of all workers and alcohol consumption for 83% (Arndt, 1996) . However, the authors did provide the reader with a detailed description of how outcome measures were to have been evaluated by the physicians.
A more serious limitation of the study is the size of the control group, which the authors also acknowledged.
If an event under consideration is rather common, a small control group may not be problematic. If, however, an event is rare (e.g., work related disability or mortality), the precision of estimates may be affected. Of note, only 4 of the 207 controls were disabled and only 3 died during the study period. This part of the study could have been strengthened by using a larger control group to increase the precision of the risk estimates.
HEALTH COMPLAINTS AND WORKING CONDITIONS EXPERIENCED IN RELATIONS TO WORK AND AGE (BROERSEN, 1996) Synopsis
In this study, the primary objective was to describe potential health and work related problems experienced by aging employees in the Dutch working population. In the Netherlands, periodic occupational health surveys (POHS) are conducted by regional occupational health services (OHS) to gather questionnaire data about work and health.
For the purpose of this descriptive, cross sectional study, data were aggregated into occupational groups (blue collar, low white collar, medium white collar, and high white collar) and age categories to identify groups at higher risk for specific health problems. A standardized questionnaire, collected under uniform conditions, has been available since 1981. It consists of two parts: one section seeks information on health complaints and health care treatment for specific diseases; the second section inquires about working conditions and work demands.
During the period from 1985 to 1991, each company within the regional OHS collected the POHS data. Questionnaire data from more than 14,000 employees were used, including 117 health related and 55 work related questions. All questions were dichotomous, requiring yes/no answers. Participation was voluntary with an 86% participation rate. Although POHS are administered every 3 to 5 years, only data from the first questionnaire of those who participated more than once were used in this report. Participants were classified by occupation using a four digit code, by occupational group as listed above, by gender, and by age «30
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& RES EAR C H years, 30 to 39 years, 40 to 49 years, and >49 years). A limited number of female participants worked in high white collar jobs, so medium white collar and high white collar jobs were combined for the purposes of analysis. As examples, health related questions included queries about regular pain or stiffness in the back, complaints about vision, health care treatment for heart disease in the past 5 years, and allergies. Work related questions included those about strenuous physical work, strenuous mental work, and indoor air quality. In general, the authors found an increase in health complaints with increasing age for almost all of the health questions, with females demonstrating relatively high complaint percentages on health questions compared to males.
Blue collar workers tended to have a relatively higher complaint percentage compared to high grade white collar workers. However, the relationship between age and work related complaints was inconsistent and weak. In addition, the complaint percentages of females were generally equal to or lower than those of males. Many of the questions elicited an increase in complaints from the less than 30 years group and in the 30 to 39 year group, and a subsequent decrease in the older age categories.
Critique
In this descriptive, cross sectional study, the authors present interesting, though somewhat predictable, information about the level of health complaints in older workers. However, very little of the compiled data were described in this report. As in the Arndt (1996) study, a regional approach to data collection provided the authors with a rich source of data. Since the data presented were relatively sparse in comparison to what was SEPTEMBER 1997, VOL. 45, NO.9 collected, it would have been helpful to have had the authors' decision rules clearly stated as to why they chose to present certain data. It appears that they chose specific questions to illustrate key points, but this was not clear.
The differences among men and women with regard to the type and prevalence of health complaints is interesting. However, the age distribution that the authors chose seems to obscure results that also may be of interest. All data for older workers were collapsed into a single category of "greater than 49 years." While it is noteworthy to see the proportion of symptoms in this group relative to the younger age groups, it would have been as interesting to see the trends in the older age groups, especially because the focus of this study was older workers. Because the authors analyzed data from 14,000 workers, it is conceivable that they had sufficient numbers in the older age groups to stratify more extensively (i.e., 50 to 59 years and~60). However, the authors did state that, at times, there was a flattening effect in the older age categories. Perhaps this is why the information was presented as it was.
The authors also found the absence of a clear increase in work complaints with increasing age noteworthy. They suspected this was related to a selective turnover in the working population, especially in more demanding occupations (i.e., the healthy worker effect) (Hennekens, 1987) . The authors cited that, in the Netherlands, the proportion of male workers in the age category 60 to 64 years has decreased from 85% in 1960 to 40% in 1985. They indicated that it is possible older workers use a different frame of reference to judge work demands or they have higher decision latitude. However, these explanations may be less compelling in some work situations.
Of note, in addition to using an internal comparison group , the authors also used an external comparison group. Information from a general population survey on general health and work (n = 6,061) was compared with health complaints identified in the authors' study. The researchers found similarities in the relation between age and the prevalence of complaints, although the percentages from the POHS were lower than in the general population. This lends credence to the authors' contention that the working population in the POHS may represent a population where the most seriously impaired have already been removed from the work force.
IMPLICATIONS FOR OCCUPATIONAL HEALTH NURSES
The relationship between age and work related injuries has not been studied extensively, and hence, is not well defined . The relationship between general health status and occupational injuries and illness has been even less well described. It appears that rates of serious occupational injuries involving disabling or fatal events increase with age, but rates of less serious occupational injury events decrease (Castillo, 1997; Zwerling, 1996) . Very little has been reported among the oldest workers. An exception is a study by Layne (1994) evaluating injuries in older workers (aged 55 to 75+) who required emergency department treatment. They found the highest rate of injuries in workers aged 55 to 59 years, with the rate for those who were 75 years and older less than half that of the 55 to 59 year old group. Zwerling (1996) found that occupational injuries in older adults were associated with specific occupations, heavy lifting, impaired hearing, and impaired vision. In another study that evaluated work related disability,older age and a diagnosis of back or neck sprain signifi-
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cantly predicted a longer duration of disability, even after controlling for injury severity (Cheadle, 1994) .
Longer recovery periods, or inability to return to work following an injury, results in substantial financial costs to the community as well as reduced financial security and quality of life for injured workers and their families (Thomas, 1994) . The studies reviewed in this article are important because they address the relationship between general health status and potential occupational injuries and illness. Changes in anatomical and physiological function of older workers and effects of health care treatment, such as prescription drug use, may have unrecognized impacts.
Occupational health nurses need to be comprehensive in their approach to developing work programs protecting the health of older workers. In addition, they need to advocate for corporate cultures simultaneously allowing older workers to remain productive in their work settings and maintain their overall health and sense of well being. Prevention must be the cornerstone of occupational health nursing practice (Rogers, 1994) . Many areas exist in which nurses can make a difference in the life of older workers.
For example, as seen in the study by Arndt (1996) , some health related factors such as smoking or hypercholesteremia may disproportionately affect some segments of the older work force. Health promotion programs addressing both work and personal health may provide employers with additional cost savings by affecting absenteeism rates and sick leave use. Advocating for work practices such as flexible schedules and job retraining programs may be extremely beneficial to an employer if having such programs allows experienced and skilled workers to con-464 tinue in their jobs.
In the Broersen study (1996) , between 50% and 75% of older men and approximately 40% of older women in white collar jobs described their work as mentally very strenuous. Approximately 25% of older men and 22% of older women in blue collar occupations rated their work as physically very strenuous. Occupational health nurses need to be proactive in assuring that work, in general, is less physically and mentally demanding and that work tasks are within the capabilities of the workers . Job and task redesign may become even more important as the work force ages.
Although not all employers are financially or logistically capable of providing workers with non-work related perquisites, those that are may reap the benefits of increased loyalty and productivity. A public radio news show discussed an employer who found that employees in his company would most benefit from having on site laundry facilities. The employer obliged by providing the facilities and part time assistance in doing the laundry. While this example may be extraordinary, it is illustrative of a situation that could be extremely beneficial to an older or younger worker burdened by family responsibilities, but eager to maintain employment. Older workers bring a wealth of experience and knowledge to worksites. It is imperative that occupational health nurses work to foster a social climate supporting and valuing older workers.
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